Properties of the Na+-dependent Cl-/HCO3- exchange system in U937 human leukemic cells.
U937 cell possess two mechanisms that allow them to recover from an intracellular acidification. The first mechanism is the amiloride-sensitive Na+/H+ exchange system. The second system involves bicarbonate ions. Its properties have been defined from intracellular pH (pHi) recovery experiments, 22Na+ uptake experiments, 36Cl- influx and efflux experiments. Bicarbonate induced pHi recovery of the cells after a cellular acidification to pHi = 6.3 provided that Na+ ions were present in the assay medium. Li+ or K+ could not substitute for Na+. The system seemed to be electroneutral. 22Na+ uptake experiments showed the presence of a bicarbonate-stimulated uptake pathway for Na+ which was inhibited by 4,4'-diisothiocyanostilbene-2,2'-disulfonate. The bicarbonate-dependent 22Na+ uptake component was reduced by depleting cells of their internal Cl- and increased by removal of external Cl-. 36Cl- efflux experiments showed that the presence of both external Na+ and bicarbonate stimulated the efflux of 36Cl- at a cell pHi of 6.3. Finally a 36Cl- uptake pathway was documented. It was inhibited by 4,4'-diisothiocyanostilbene-2,2'-disulfonate (K0.5 = 10 microM) and bicarbonate (K0.5 = 2 mM). These results are consistent with the presence in U937 cells of a coupled exchange of Na+ and bicarbonate against chloride. It operates to raise the intracellular pH. Its pHi and external Na+ dependences were defined. No evidence for a Na+-independent Cl-/HCO3- exchange system could be found. The Na+-dependent Cl-/HCO3- exchange system was relatively insensitive to (aryloxy)alkanoic acids which are potent inhibitors of bicarbonate-induced swelling of astroglia and of the Li(Na)CO3-/Cl- exchange system of human erythrocytes. It is concluded that different anionic exchangers exist in different cell types that can be distinguished both by their biochemical properties and by their pharmacological properties.